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Short Communication

The occurrence of xanthochroism in the thinlip grey mullet, Chelon ramada
(Teleostei: Mugilidae), from the Aegean Sea
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Abstract: In this study, the first case of aberrant coloration, namely xanthochroism or xanthism, in the thinlip grey mullet, Chelon
ramada (Teleostei: Mugilidae), was reported. The specimen was caught by a purse seiner in November 2019, in İzmir Bay, in the Aegean
Sea, and was a female, with mature ovaries, which indicated that it had been in spawning migration or activity on the sampling date.
Keywords: Xanthism, aberrant coloration, Mugilidae, Chelon ramada, İzmir Bay

Like other living forms, fish have evolved to gain a
perfect phenotype to survive as long as life permits. One
of the main phenotypical characters of a fish is surely its
coloration pattern, which is a result of the density and
distribution of its pigment cells, known as chromatophores.
To date, 6types of chromatophores have been determined
in fish, comprising melanophores (brown/black),
xanthophores (yellow), erythrophores (red), cyanophores
(blue), iridophores (iridescence), and leucophores (white).
They originated from the neural crest and are located in the
integument, eye, and internal organs (Fujii, 2000; Mills and
Patterson, 2009). In any given development stage, a stage of
cellular, genetic, and physiological factors work together in
a complex process for skin color in fish (Colihueque, 2010).
While ontogenetic changes in fish coloration are usual, fish
can also undergo morphological and physiological color
changes under specific circumstances, such as camouflage
and reproduction (Sköld et al., 2016).
In addition to all the inevitable color differentiations in
the life of a fish, some individuals that belong to a species
in an area or a population could have more unpredictable
colors than others. These color anomalies in fish are seen
as albinism, partial albinism, xanthochroism, melanism
and leucism; however, in most cases, especially in wild
populations, their causes are unclear. They may stem from
skin pathologies, diet, hormonal imbalances, interspecific
hybrids, and particularly, from nonlethal genetic mutations
(Quigley et al., 2017).
Xanthochroism or xanthism is described as the clear
yellow-orange appearance of a species as the result of the

high xanthophore density in the skin and the lack of the
melanophores to hide them. In fish, the species in some
families, commonly living in tropical reefs, exhibit this
coloration pattern for either part or all of their life, and
similar to the male haplochromic cichlids of the African
Great Lakes, in particular, under conditions such as
reproduction (Salzburger et al., 2007; Marshall et al., 2018).
In this study, xanthochroism was reported for thinlip
grey mullet, Chelon ramada (Risso, 1827), from İzmir
Bay, in the Aegean Sea, and because no similar case been
reported for the species in its native distribution area, this
comprises the first such report.
The grey mullet (Mugilidae) is an economically
important fish species living in coastal marine,
brackish, and freshwater ecosystems, some of which are
catadromous. A total of 9 Mugilidae species have been
found in the seas, estuaries, and inland waters of Turkey
(Turan et al., 2011). Of these, the thin lip grey mullet, C.
ramada, is distributed along the Atlantic coasts, from Cape
Verde and Senegal in the southern and to the British Isles,
North Sea, and southern part of Baltic Sea in the northern.
Moreover, this Atlanto-Mediterranean species inhabits
the Mediterranean, Marmara, and Black seas (Ben-Tuvia,
1986; Bilecenoğlu et al., 2014).
A specimen of xanthochroic C. ramada was found in
a commercial purse seine operation conducted by F/V
AFALA in İzmir Bay, at 38o32ʹ52.0ʺN, 26o43ʹ20.0ʺE, on
November 25th, 2019. It was the only specimen in the
whole catch, which comprised approximately 43,600 kg
of thin lip grey mullet, to exhibit this remarkable color
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anomaly. The specimen was identified according to the
classification of Šoljan (1963) and Thomson (1981), wherein
C. ramada differs from other grey mullets by the following
characteristics: head large, slightly depressed and pointed
anteriorly, upper lip is narrower than the eye diameter in
height, short and slightly rounded pectoral fins do not
reach the eyes when turned back and propped to the head,
and scales on the head reach the nostrils and the adipose
tissue around the eyes are not covered by the pupil. Apart
from the distinctive morphological features, the number
and size of pyloric caecum are significant anatomical
references for the Mediterranean grey mullets. From this
description, the 7 approximately equal-sized pyloric caeca
of the xanthochroic specimen confirmed the species
identification again. The only difference in the specimen
from its conspecifics was the yellowish skin color, related
to the xanthochroism. For instance, a black spot at the base
of the pectoral fins is generally used for the identification
of C. ramada, but due to the lack of melanophores on the
skin of the specimen, this character could not be seen. The

lateral black/grey stripes were seen as yellowish to olive
green. The back and the top of the head were mustard
yellow, and towards the flanks, the color became lighter.
The paired and single fins were darker than the body and
seen as orange-red. Only the pupil was black, as in typical
individuals (Figure 1). By contrast, the morphological color
differentiation was not observed in the internal organs and
peritoneum. The total length and weight of the specimen
were 48.5 cm and 831 g, respectively. The specimen was
female, with a gonad weight of 24.84 g, and the mature
ovaries suggested that it had been reproductively active
when caught (Figure 2). The detailed morphometric and
meristic characters of the specimen are given in the Table.
Abnormal pigmentation has been documented in a few
teleosts in the Mediterranean; the first, interestingly, to our
knowledge, was of the family Mugilidae and a C. ramada
specimen in the Adriatic Sea, which was described as
partial albinism (Algeria-Hernǎndez and Sinovčić, 1987).
Unfortunately, due to the lack of the color definition of the
specimen, no a clear opinion was formed as to whether it

Figure 1. Xanthochroic specimen (upper) and the typical coloration (below) of the
species.

Figure 2. Ovary stage and peritoneum color of the xanthochroic specimen.
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Table. Some morphometric and meristic characteristics of the
xanthochroic C. ramada specimen (D1: 1st dorsal fin; D2: 2nd
dorsal fin; A: anal fin; V: ventral fin; P: pectoral fin.Values given
in parenthesis show the percentage of the related character in
standard length).
Metricmeasurements

Meristiccounts

Total length

48.5 cm

D1

IV

Fork length

44.6 cm

D2

9

Standard length

41.4 cm

A

III+9

Snout to D1 origin

21.44 cm (51.7)

V

I+5

Snout to D2 origin

30.21 cm (72.9)

P

I+15

Snout to V origin

17.10 cm (41.3)

Snout to A origin

28.92 cm (69.8)

Body depth

7.64 cm (18.4)

Head length

9.88 cm (23.8)

Snout length

1.40 cm (3.4)

Eye diameter

1.74 cm (4.2)

Interorbital distance

4.41 cm (1.06)

was a xanthochroic specimen or not. Additionally, an adult
xanthochroic starry weever, Trachinus radiatus Cuvier,
1829, was caught in the Adriatic Sea (Stagličić et al., 2019).
Golani et al. (2019) recorded xanthism in 2 demersal
species: Epinephelus marginatus (Lowe, 1834) (Serranidae)
from the Israeli coasts of the Mediterranean Sea and
Diplodus vulgaris (Geoffroy Saint-Hilaire, 1817) (Sparidae)
from the Aegean Sea. The authors also presented a possible
xanthism specimen of Mediterranean horse mackerel,
Trachurus mediterraneus (Steindachner, 1868), in the same
study, which was the first recorded specimen of Trachurus
declivis (Jenyns, 1841) from the Eastern Mediterranean
Sea. Furthermore, another xanthochroic sparid, a white
seabream, Diplodus sargus (Linnaeus, 1758),was identified
from a shared photo on a social media platform very
recently (Fishing in Greece, 2020) by the current authors.

Prior to the current study, signs of malpigmentation and
xanthochroism in İzmir Bay were observed in 2 flatfish
from Soleidae (Solea solea (Linnaeus, 1758), Dicologlossa
cuneata (Moreau, 1881), and in a surmullet, Mullus
surmuletus (Mullidae) (Akyol and Şen, 2012; Tokaç et al.,
2013; Ulutürk et al., 2015).
It is worth to noting that most of the specimens
recorded with unusual coloration herein belonged to the
commercial species that were the target of various fishing
activities conducted mainly in coastal waters. Hence, it can
be considered that the possibility of encountering similar
specimens is likely in commercial and coastal fish due to
their high availability. Furthermore, some fish species,
such as flatfish (Heterosomata), are more prone to color
anomalies than others, due to their genetic, physiological,
and metabolic characteristics. Environmental influences
also play a role in these disparities among species as a
result of variability in the habitat choices of fish. On the
other hand, the increase of the frequency of similar cases
recently could have been related to pollution in the aquatic
ecosystem.
In addition to everything mentioned above, through
the effective use of visual platforms web-based sources,
and especially from citizen science, it is more likely to
discover this kind of specimen in nature in the future.
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